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1. INTRODUCTION

At the 39th méeting of the Committee Qf Presidents of
b . .
Universities of Ontario in June 1968 the Ontario Council of
University Librarians (OCUL) was requested to undertake an -

assessment of the library facilities that will be required by

each university to serve the enrolment projected for 1975—76.'

-

Following submission of the OCUL report to CPUO on April 10, 1969,

this CPUO research staff was asked to refine the data and
analysis, to place the figures for all universities on a
comparable basis and to report back.

The analysis 1s presented in two major sections;.the
firsé deals with the projected facilities requirements and the
associated capital commitment and the second with the
implicétions of this planning on future operating budgets.

In this report library needs are analyzed using derived

system parameters so it is not feasible to treat specific

. problems associated with a single library except perhaps to

acknowledge that university libraries will differ in certain

aspecés such -as quality.and size. If the total capital
resources, were unlimited there would be justification for
analyziﬁg the requirements of each university separately within
the constraints of.the master plan of that university.
Capital resources are ‘limited however and with this it would be
difficult, for example, to justify a factor Of 25 square feet-
per undergraduate reader séat as a maximum in one university
while providing 35 square féet in another.

The report does attempt to compensate for significant

differences among universities, however. The staff-student

ratios at the individual universities are used rather than the




.provincial average. The mix of students is also taken-into

account.
‘We would have liked to consider the libraries as a system
resource in this analysis but the state of the art of this

development would not allow it at this time. If the report

‘were to deal with the libraries as a complete system Ehen it

would be necessary to consider the effects of the inter-

library loan system, the new bibliographic centre and the
possible central storage of certain materials. All of
these considerations are.currently beyond the scope of this report.
However, they are fruitful avenues for future discussion and
any long range planning of library requirements should take
such system charactgyistics into account.
The prime objective of this péper is to estimate -the
total capital dollar commitment that the Government of Ontario
will be required to undertake to provide minimum library
facilities for the 1976 projected. enrolment levels: determined from
a range of current planning factors. The analysés and results presented
for individual universities are intended only to show how each
university would be affected by the application of these ‘ .
planning standards. The conclusions and data of the report are
not intended for use in the allocation of resources at either
the system or university levél but only aévguidelineg tp the
financial implications of future decision-making.
Before proceeding with the analyses it will be useful to
discuss briefly the methodology introduced in thg‘report. .

One possible method would have involved colléting various ;
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planning factors from several jurisdictions, averaging .

appropriate categories and applying these averages as planning
factors. Problems would have immediately risen with respect

to both definiéion and categorization. One system may have
specified one reading seat space factor for graduate students and
another factor for faculty while a comparable system specified
one-factor for graduate students and inflated this value
artificially to provide space for faculty.

To correct for these problems the analysis consists Of the
application of planning factors selected from four different
juriédic%ions. . The space totals generated by the four systems
are used to derive a range for the estimation of capital
funds required for lib;ary facilities in 1975-76. The systems
employed are:

(1) University of Illinois

(2) 1Indiana University

(3) Taylor, Lieberfeld and Heldman

1/

(4) Ontario system =

An estimate is then made of the formula income for

1975-76 and the expenditures required to maintain the projected

l/ These are planning factors developed during the compilation
of this report. The derivation is presented in detail
later in the report.
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library operations. A comparison of the ratio of projected
j - » R R i .
library expenditures and formula income to current budgetary
policies provides an indicator of the viability of

planned operating levels.

1.1 Summary cf Results and Conciusions

-

In our view the Taylor, Lieberfeld and Heldman planning
criteria are too conservative and the Indiana criteria
are too liberal. The Illinois and Ontario systems, which we
consider appropriate, indicate a requirement of an additional
1.0 £o 1.4 million gross feet of library space by 1975-76.

At an estimated average cost of $33 per gross square foot the
total additional capital requirement for the period would be
in the order of $40 million.

The proposed Ontario planning factors are also used to
estimate the library facilities that universities ought to have
had for 1968-69 enrolment. This estimate, considered together
with the appraisal of facilities required by 1975-76 and in
conjunction with the.present facilities and approved building
programmes, provides approximate indications of.when the
libraries will experience shortages of space.

By éhese criteria, many of the libraries now have space
shortages and will continue.to have them even considering
current and approved. construction. Other university libraries
will face the.same .situation in the .future as demand begins to

exceed the supply of library space.
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With regard to operating expenditures, library opefating
budgets currently consume an average of 7% to 8% of the total
university general operating income.g/_In contrést, in their
submission to the Bladén Commission on the financing of higher
education in Canada, the Canadian Association of College and
University Libraries (CACUL) recommended that "libraries in
established institutions should receive a minimum of 10%.oé the
operational budget and that new institutions should raise
library expenditures coﬁsiderably beyond this".z/

"An estimate of formula income for 1975-76 (in 1968-69
dol;ars) is derived by applying the 1968-69 value of the basic
income unit ($1450) to the projected number of income units.

Using this estimate of total formula incomé the implied library
operating expenditurés in 1975-76 generally conform to the

present budgetary policies of the universities. The projections
for the library budgets range from 6% to 15% of projected formula
income. Since formula income constitutes only a portion of the
total general operating income the projected library budgets

will be loweiy, as 4 percentage of total income, than the 6% éo 15%
. indicateéd. Therefore the projected budgets do approximate the

current situation. The imputed operating levels of the libraries

should then be possible if present budgetary policy is maintained.

2/ "Brief to the Committee on University Affairs - Estimates of
_Operating Grant Requirements for 1970-71 "Committee of
Presidents of Universities of Ontaric, December 1969. ’

3/ "Financing Higher Education in Canada", V. W. Bladen et al,
Toronto. 1965.
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In this study it was possible to look only at the financial
implications of.one set of data on staff, enrolments and
acquisitions. Further study into the effects of changes in these
parameters would be an aid to decfsion—making in future library
planning. For example, we might ask what the capital implications
of the provision for five years space growth in the stack area
instead of three would bhe. Also, what would be the éﬁfect of
exponential growth in acquisitions where the parameters are
based on the exponential growth in publications? Moreover,
how would the libraries react to changes in methods of
disseminating university education.

Techniques for estimating numbers of volumes required

for projected levels of enrolment are required if we are to

‘improve the accuracy and sophistication of future studies.

Preferably such techniques would take into account the programme
enrolments and level of study, and whether graduate or under-
graduate. Also, more informqtion‘is required on reader area
utilization. For example, how many reader seats per 100
undergraduate students should be provided? What are the

costs of not providing reader seats to meet peak demand?

what effect would the implementation of a policy 6f fewer

formal class contact-hours have on the requirements for reader

arzas? Indeed, this may be tnhe pattern of: the future!

.
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This study is essentially an extrapolation of current.
_;iBiary policy ?9 estimations of future demand. Beyond 1976
Iy ,
ihowé;ef; drastic changes will likely be required in the
operation of university libraries.
"The cost of building, of purchasing volumes, of
cataloguing, and of servicing these gigantic libraries
could eventually ruin our richest un;versities. This
says nothing of the difficulties fhat lie in wait for
_the user as he approaches the card catalogues of awesome
dimension, L7 |
Clearly, advancements in the general field of information
retrieval will have profound effects on future capital
expenditures. In the more immediate future, effects of
impiementing a policy of central storage of_volumes with
low usage rates should be examined. Statistical techniques

could be applied to the determination of the number of multiple

copies required at various locations.

Finally, it must be emphasized that' space factors taken
from other jurisdictions give no indication of their
derivation. Whether they are the extrapclation of past practice

or based on a user requirement form of study remains unkhown.

.
»

4/ "The Impact of Technology on the Library Building", )
Educational Facilities Laboratories, New York, N.Y., June 1967. 2




With the level of expenditures anticipated it‘is not enough
to rely on past practice. Whilé this may be necessary for
‘planning at this time, study must begin now on the establishment
of space factors based on measurements of need and future

configurations of the learning situation.
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2. PRESENTATION "OF DATA

The collection of reliable data and the selection of a
common base are esseﬁtial for this amalysis. The enrolment
levels of the 1968-69 session were selected as the base and
the necessary data were taken from the UA3 submission forms of
the_Department of'Univérsity Affairs (December 15, 1968-69).
These data, together with projected 1975-76 enrolments, are
presented in Table 1. JFor the projection of enrolment levels
through 1974-75 we used data provided by Department of
University Affairs.é/

When these year by year projections were plotted the trends
followed one of two patterns —either a continuing linegr rate
of growth or a gradual levelling off. Depending on the pattern

shown by the projections through 1974-75, the trends were

. extrapolated for ano.aer year to derive the projections for

1975-76. The graphs for this analysis are contained in
Appenéix A to this re ort. 1In several cases universities have
forwarded additional data on enrclment projections where review
has indicated marked differences from earlier statistics
reported to the Department of Univeréity Affairs. Where this
is the case the updated figures have been inserted in place of
the general projections.. These corrections are nboted in

Table 1.

5/ "Documents Descrlblng the Developmen1 of an Interim Capltal Formula
for Prov1nc1ally—A551sted Universities in Ontario", Dzpartment
of Univexsity Affairs, February, 19%69.
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Student enrolment statistics are commonly shown in three
ways: full-time students only, total headcount (sum of full-
time and part—time)‘and full-time equiQalence (sum of full-time
and a proportion of part-time where the proportion is related
tt a percentage of teaching load);

The most common measure oi student load is full-time
equivalence(full-time plus a proportion of part-time). The
present formula for capital fuﬁding to provincially-assisted
universities (interim capital formula) does not recognize the
space requirements of part-time students. (We have learned
recently that CUA is favourably disposed to include. part-time
students although what the conversion factor to full-time
equivalent will be has not been stated.) The full-time
equiva'ert student base is used in this report to enable us
to make comparisons to other jurisdictions. Equivalgnce is
measured as a percentage of éeaching load and the conversion
factors used are those of the current operating grants formula.

Table 2 contains a compilation of the four categories
cf library space available to each university in 1968-69 -
stack area, reader ar=za, Staff area and service space.

The total amount of library space exéected to be available
in 1976 is calculated as the sum of the main library buiidings
now in existence, the branch librarieé, recoverable area and
space that will become available with the completion of projects
having final approval status from the Department of University

Affairs. Commitments are not included in the determination
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TABLE 2

LIBRARY SPACE ‘') BY CATEGORY (1968)

other three categories

Service
. And/Or
. . Stack Readerr Staff Storage(z) Total
University Area Area - Area Area Area
Brock 20,967 13,060 7,265 — 41,292
Carleton 27,820 62,176 19,352 — 109,348
Guelph 65,000 94,860 22,750 | 20,000 212,610 3
Lakehead 10,200 11,100 3,300 7,000 31,600
Laurentian 23,000 9,000 5,000 1,500 38,500
McMaster 34,500 21,000 16 ~nn 9,882 80,3gé
Ottawa 28,502 30,650 3,625 . 5,380 68,157
Queen's 67,270 27,490 17,426 14,933 127,119
“Toronto 135,279 | 108,090 53,337 | 30,158 326,864
Trent. 8,208 9,976 4,300 —_— 22,484
Waterloo 24,750 18,660 17,450 4,540 65,400
Western 62,664 43,682 45,896 3,000 155,242
Windsor 26,000 11,300 7,352 235 44,887
York 30,500 24,400 N.A. N.A. 77,900
(1) Net assignable squaré feet
(2) For some universities this space has been distributed among the

(3) Includes 10,000 sg. f£t. of branch library space not broken down
into specific categories

N.A. - not

available
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v

of required library space, though many are not yet completed,
since the purpose of this analysis is to estimate thé_minfﬁum
additional capital funds exclusive of commitments that will

be required to meet the future demand on library space.

Space to be relinquished by the iibraries-is subtracted
from the total available space. Totals for the University §f
Toronto do not include the Federated Colleges but do include
the Constituent Colleges (Scarborough and Erindale). The
totais for each university are presented in Table 3. Space
available at each university in each intervening year up to
1976 is tabulated in Table 4.

Table 5 contains statistics on the number of library
staff, reader seats and volumes in‘l968—69 and projected volume
holdings for each library in 1976.

The available library space in 1976 shown in Table 4 can
now be compared to objective measures of need in order to

determine the shortage, or excess of library space.

Measurement of need is considered "in the next section.
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TABLE 4

AVAILABLE LIBRARY SPACE BY YEAR (1968-69 TO 1975-76)

'UNIVERSITY | 1968-69  1969-70| 1970-71 .1971472 1972-73 | 1975-76
Brock 41,292 57,706 57,706
Carleton 123,165 123,165
‘ Guelph 212,610 212,610
Lakehead 31,600 32,600 32,600 51,600 58,500 76,600
Laurentian 38,500 47,250 47,250
McMaster 80,382 | 110,962 | 131,352 146,352 | 146,352
Ottawa 68,157 68,157
Queen's 127,119 | 138,269 169,769 { 169,769
Toronto 326-,864 | 331,703 | 388,192 723,296 | 723,296
Trent 22,484 70,818 70,818
Waterloo 65,400 69,275 87,275 131,745 131,745
Western 155,242 275,130 275,130
Windsor 44,487 171,200 { 171,200
York . 77,900 | 245,100 245,100
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ACTUAL (1968) AND PROJECTED (1976) LEVEL

OF LIBRARY OPERATIONS

Volume

Reader Volume Volume
University Holdings Seats Staff Holdings Capacity

"(1968) (1968) (1968) (1976) (1976)
Brock 111,500 520 38 315,000 321,030
Car}eton 425,509 2,011 154 1,306,000 1,306,000
Guelph 300,000 2,087 130. 700,000 1,000,000
Lakehead 85,000 444 33 375,000 415,000
Laurentian 125,000 350 44 365,000 750,000
McMaster 576,000 900 150 1,006,000 1,600,000
Ottawa 305,000 835 113 1,059,000 1,059,000
‘Queen's 600,00b 1,600 175 1,150,000 1,900,750
Torongo 2,244,498 3,603 757 4,300,000 5,494,850
Trent 102,000 355 40 294,000 475,485
Waterloo 280,000 938 118 826,000 826,000
Western 601,207 -} 2,461 300 1,246,600 2,043,600
Windsor 370,000 540 100 .838,600 1,098,712
York 770,068 1;045 157 - |1,500,000 2,392,000

TABLE 5
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3. ANALYSIS OF REQUIRED CAPITAL FOR LIBRARIES BY 1975-76

3.1 Analysis of Required Librafy Space (1975-76)

As indicated in the introduction, the method of analysis
used in this report involves the application of selected
planning criteria to the Ontario iibrary system. In the

\

first draft of this report only one set of factors was
applied to determine the library space requirements. This
set of factors was derived‘by averaging current statistics

on library space consumption. Many of the,librarians

pointed out that the limitations imposed by extrapolating

the prasent were too stringent in comparison to other
jurisdictions and in fact would represent the continuation of
a space situation already deemed unacceptable.

Heeding their advice we have introduced several comparative
measures from other jurisdictions along with the amended
analysis of the first draft of this report.

The statistic with the greatest impact is the number of
projected volumes for 1975-76. A logical starting point for this
study would be to question the total volumes estimated as
required for 1976. This would imply the application of formulae
such as the Clapp-Jordan or Washington formula to the projected 1976
enroiment levels. One critiéism of the Clabp—Joréan formula
for assessing library needs is that it does not take the

programme mix of the student population properly into account.
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The Washington formula rectifies this deficiency somewhat.
Unfortunately, projections by programme of study in 1976

are not available from all universitie§ at this time. An
alternative check is to group the universities in size ranges
and compare the estimated requireé volume holdings of a
university with other universities in the group. University
estimates of required volumes for 1976 are shown in Table 6.
Since so many factors are invoived in the determination of
required volumes changes were made only when the figures seemeqd

to be far out of line with institutions of a similar size.

REQUIRED VOLUMES (1976) .
(Universities ranked by Size)

Projected Projected Projected
University Total Graduate Volumes
Enrolment Enrolment Required
(FTE) (FTE) (1976)
Trent 3,260 60 294,000
Lakehead 4,630 133 375,000
Brock 4,850 © 150 315,000
Laurentian 5,250 150 365,000
Queen's 10,400 1,800 1,150,000
Guelph 10,800 1,300 700,000
Windsox 1 11,700 700 838,000
Ottawa 13,257 3,083 1,059,000
MclMaster 13,300 2,300 ‘ 1,000,000
Western 13,309 2,100 ' 1,246,600
Carleton - 14,443 - 1,455 1,306,000
Waterloo 13,921 1,597 826,000
York . 19,800 1,800 1,500,000
Toronto 33,856 5,310 - 4,300,000

_TABLE. .6 ..
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The rationale of this apﬁroach is that it would be
difficult to justify a much larger collection at one university
than at another university of similar size and programme
mix. A figure of equal importance ics the "planned capacity"
of each library. Thkis planned capacity represents the total
number of volumes that could be contained in the library if all
available stack space were filled. The difference between this
planned capacity and the projected volumes represents the area
for growth beyond 1976 and also additional space for unexpected
growth in the libraries.

How great should this slack be? To estimate this we must
ascertain the number of volumes added per year by a library.

A simple method of accomplishing this would be to compare

the volumes currently held to the volumes projected for 1976

.and assume that annual growth in volumes to be. added will be

constant between the two periods. This would provide a measure

of "volumes added per year". Then, assuming the .same acquisition

-policy beyond 1976 and knowing the "planned capacity" we could

calculate the years of growth provided for in the planned capacity.
Following is an example of the calculations involved.

Example: 1968-69 to 1975-76 (7 year planning period)

Line Description calculation Result
1. Projected voliumes rquired - 800,000
(1L975-76)
2. Volumes currently held (1968-69) - . 100,000
3. Total additional volumes Liné.l - Line 2 700,000
required.
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Line Description ) Calculation
4. Additional volumes per year Line 3 #+ 7 years

5. Planned capacity (volumes) -
6. Excess over 1976 projected ~ Line 5 - Line 1
7. Years of growth provided for Line 6 * Line 4

in the planned capacity

GRAPHICAL ANALYSIS

Result

100,000
1,000,000
200,000

2

Planned Capacity
10
8k ; 2 Years
e Growth
S Holdings Provision
Ko
0 6
£
3
-t
(o]
=4
4 | ////
_”/ 1 —d 1 1 :l 1 1 L iy
I 63-69 “ 75-76  77-78
Year .

The assumption of linearity is unwarranted, however.

Libraries do not add equal numbers of volumes per year but.more

likely increasing numbers. For example, a library may add

.




———

R I

- 21 -

100,000 volumes one year, 105;000 the next and so on. The
percentage increase over the previous year may remain constant
but.not the absolute increase. This is certainly true when the
increase in the rate of publication is noted.
“There are 400,000 books published annually worldwide,
roughly twice that of a decade ago. ---The journals
themselves are estimated %o be growing in number at the
rate of 5 to 10 percent a year; the literature in them
doubling every 10 to 15 years."g/
Figure 1 is a comparison between constant percentage growth
and constant growth in numbers. The assumption of Jinear

growth is represented by the solid line L-L; the assumption of

constant percentage growth by the curve C-C. The two lines

have two points in comhon; at the 1968-69 session (A) and the

1975—76 session (B). Point "A" represents the present number of
volumes held and "B" the projected requirement for 1975-76.

The difference in the two assumptions rests in the method of
moving from "A" to "B" (rate’of acquisition). Rate of

acqguisition in this context means volumes added per year.

Rate of acquisition may be calculated from a graph, such
as in Figure 1, by determining the slope_of the line. 1In this
example the slope is the change in volumes held from one period

to the next. Line L-L in Figure 1 has a constant slope, or rate

6/ "The impact of Technology on- the Library Building" Educational
Facilities Laboratories, New York, New York, July 1967,
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Volumes

Year

Figure 1.

of acquisition (fixed number of volumes added per year)
compared to Line C-C which has a‘'varying slope. From points

"A" to "X" on Line C-C the slope is less than in the

.corresponding section of Line L-L (point "A"™ to "Y") and greater

from "X" to "B".
The next step is to calculate for each university library
the percentage -rowth that would have to be maintained to move

from the present level of acquisitions to the projected level.
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The present value concept is important in this analysis.
If the rate of interest is 10% per year then one dollar ($1.00)
invested today will be worth $1.10 next year ($1.00+(10% of $1.00)
and $1.21 the year after ($1.10+10% ofl$l.10).

Thi§ principle can be applied to library acquisitions.
However, the "rate of interest" is unknown and we know only
the beginning and final "values of the account". Thus, the
question is "At what constant annual pebéentage increase must
a library acquire volumes (or at what rate of interest must
a dollar be invested) to reach the 1976 projected level of
holdings?".

Let this percentage be represented by "i". If the number
of volumes held in the initial period (1968-69) is represented
by Y, and the projectéd number in period n (1975-76) by Y .
then Yn can be expressed in terms of Yo’ i and n by the
following equation:

.\ n
n Yo (1 + i)

It

Y

The only unknown is "i" so the equation may be solved
using present value tables. The results of this analysis are
presented in Table 7.

A graphic example of the application of this assumption
of a constant percentage increase for Queen's and Carleton

universities is contained in Figure 2.
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DETERMINATION OF IMPLIED RATE OF GROWTH

(Assume: Constant Percentage Increase)

Planned Implied Percentage

Volumes Volumes Increase

University (1968) (1976) Per Year
Brock 111,500 315,000 16.0
Carleton 425,509 1,306,000 17.4
Guelph 300,000 700,000 "12.9
Lakehead 85,000 375,000" 23.6
Laurentian - 125,000 365,000 16.6
hoMaster 576,000 1,000,000 8.2
Ottawa 305,000 1,059,000 19.4
Queen's 600,000 1,150,000 9.7
Toronto 2,244,498 4,300,000 9.4
Trent 102,000 294,000 16.3
"Waterloo 280,000 826,000 '16.6
Western 601,207 1,246,600 11.0
Windsor 370,000 838,000 12.4
York 770,068 1,500,000 10.0
TOTALS 5,895,782 15,274,600 -

TABLE 7

Using these percentage increases and an analysis similar

to that used with the assumption of linear growth the number of

years of growth provided beyond 1576 in the planned capacity can

be determined. The formula is similar to the one above except

that now "

1s known along with Yo and Yn and n is unknown.
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Now Yo represents the projected level of holdings for 1976,
Yn the'planned capacity’ level and "n" the number of years
through which the library must grow at "i" percent per year to
'reach the planned capacity. The results of this analysis are
presented in Table 8.

The values are much lower than those that would have been
derived from the assumption of linear growth. Figure 3

illustrates why this is so.

IMPLICATION OF CONSTANT ANNUAL PERCENTAGE INCREASES IN
TERMS OF THE PLANNED CAPACITY

. c L
Planned Capacity ,//’
B
y
[0}
[\
&
' c
S
A
49 a
A ' , -t Cbigk
Year

Figure 3.
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YEARS OF GROWTH ALLOWED IN PLANNED CAPACITY

(Assume constant percentage

increase per year)

Planned

(Table 7).

(2) Rounded to the nearest year

Planngd Percentage Years of

miversity | Yolumes | Capacity | fnereaseq,| Groyeh(a) |
2 v i Yo=Y (1+i)"
Brock 315,000 321,030 l6 1
Carleton 1,306,000 1,306,000 17 0
Guelph 700,000 1,000,000 13 3
Lakepead 375,000 415,000 14(3) 1
Laurentian 365,000 750,000 17 5
McMaster 1,000,000 1,000,000 8 0
Ottawa 1,059,000 1,059,000 19 0
Queen's 1,150,000 1,900,750 10 5
Toronto 4,300,000 5,494,850 S 3
- Trent 294,000 475,485 l6 3
Waterloo 826,000 826,000 17 0
Western 1,246,000 2,043,600 11 5
Windsor 838,000 1,098,712 12 2
York 1,500,000 2,392,000 10 5
(1) Rounded to the nearest percentage point

(3) The projected increase of 24% per year would be unrealistic .
Instead there is an anticipated growth rate of 33% 1in

the early years, levelling off to a constant 13% to 14% increase

per year beyond .1976.

TABLE 8




o

Figure 3 illustrates that if a library continues to acquire

volumes at the same percentage increase then it will reach the

planned capacity before the time estimated using the assumption

of linear growth (ti as compared to ti+k)'

What constitutes a proper planning period? Table 8 shows
a range from zero to five years. We are suggesting limiting
growth space to three years beyond the projected 1975-76 holdings.
This provision for growth in the stack area would extend the
pPlanning period to almost 10 years (1979). Assuming that the

time from the first stage of approval from the Department of

‘University Affairs to occupation is normally four to five years

this ten-year period would allow until 1974 or 1975 to re-assess

library space needs.

At least three vear's growth would seem to be required as
safety space. If the universities aré able to acquire volumes
at a rate greater than that projected by the constant percentége
increase, & in other words to follow the "publication explosion"
more closely, growth space must be provided. Of  'course, the cost

implications of slack capacity beyond the three years are very

great.

P
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Assuming slack space is to be provided for three yéars -
expansion beyond the 1975-76 session, it is possible to
calculate the number of volumes to be housed by applying the
annual percentage increases for three years beyond the projected
holdings for 1975—76. The reéults of these calculations are
tabulated in Table 9 . However, if the libraries do in fact
outstrip the projected growth pattern, the three year's
growth provision will be significantly reduced.

This concludes the introduction and testing of the raw
data that will serve as input to the warious systems introduced
in the next sgction. In that section we calculate alternative
estimates of regquired likrary space by applying different sets
of planning factors. The results are then.compared to those

generated from factors derived for the Ontario system.

3.1.1. University of Illinois

Library space standards for the University of Illinois

may be summarized in the following form:

S%ack Space

First 150;000 volumes .l NASF per bound volume

Second 150,000 volumes .09 NASF per bound volume
Next 300,000 volumes .08 NASF per bound volume ‘ .

All volumes in excess of 600,000 -
volunes .07 NASF per bound volume
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CALCULATION OF VOLUMES TO BE HOUSED BY 1979 .

Planned Percentage
University Volumes Increase Expected Volume
1976 Per Year Holdings 1979
Brock 315,000 16 492,000
Carleton 1,306,000 17 2,692,000
Guelph 700,00%; 13 1,010,000
Lakehead 375,000 14 555,000
Léurentian 365,000 17 585,000
McMaster 1,000,000 8 1,260,000
Ottawa 1,059,000 19 1,785,000
"Queen's 1,150,000 10 " 1,531,000
Toronto 4,300,000 9 5,569,000
Trent 294,000, 16 459,000
Waterloo 826,000 17 1,323,000
Western 1,246,000 11. 1,704,000
Windsor 838,000 12 1,177,000
York 1,500,000 10 2,000,000
TOTALS 14,980,000 21,542,000

TABLE 9
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Reading Room Space

7.5 square feet per FTE undergraduate student

7.5 square feet per headcount beginning graduate

student

7.5 square feet per headcount advanced graduate student
in those fields of study with high research
requirement (those fields of study that have a

research demand factor greater than one).

15 square feet per headcount advanced graduate student
in those fields of study with low research
requirements (those fields of study that have a

research demand factor of one or less).

15 square feet per FTE teaching and research faculty
(with the rank of instructor ox above) in those
depariments that have low research requirements
(those departments with a research demand factor

of one or less).

3 square feet per FTE teaching and research faculty
(with the rank of instructor or above) in those
departments that héve high research requirements
(those departments with a research demand factor of

greater than one).




Service Space

vee (It 1s) recommended that the determination of this
type of space be based on a percentage ‘0of reader space
! with 25% being used. Where branch libraries are to be
constructed, only 20% of the reader space should be
allowed for service space within the branch library, the
remaining five percent to be allowed in the main library.

The 5% maintained in the main library is to accommodate

-y

the activities connected with-centralized acquisition and

ncataloguing. 8/
The term "research demand factor" refers to an index,

varying from O.d to 45.0, which reflects "Vériations in the

9/

space requirement of .a given field of study". This research
demand factor provides differing amounts of research space
debending on the programme or major area of study. fherefore
Aeronautical Engineering with a factor of 30.0 is assumed toO
have a demand for more research space than Classics with a
factor of 0.5. For assessing reading room space the reverse
applies. Those programmes with low research .demand .factors
are provided more library .space than those with higher factors

recognizing that the library is often the laboratory of the

. humanist.

8/ "Upiver§ity Space Planning", H. D. Bareither and J. L. Schillinger,
University of Illinois Press, Urbana, Chicago, 1968. ’

© 9/ 1Ibid, p. 59.

T
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In order to apply the above space factors two

additional sets ¢f data are required.

These include the

number of FTE faculty in each department and the graduate

enrolment detailed by department or major programme of study.

Since neither of these data sets are available for the 1975-76

session,estimates of 1975-76 data must be made by projecting

1968-69 ratios.

PERCENTAGE OF 1968-69 .GRADUATE ENROLMENT WITH .RESEARCH DEMAND

FACTOR LESS THAN OR EQUAL TO ONE

Enrolment with

Percentage

Full-Time Research With Research
niversity | Graduste | Demand factor | Demand Factor

(1L968-69) Less Than One ~ Equal to One
Brock 7 0 0
Carleton 508 85 16.7
Guelph 402 46 11.4
Lakehead 27 1 3.7
Laurentian 0 0 -
McMaster 1,050 216 20.6
Ottawa 976 556 57.0
Queen's 838 212 25.3
Toronto 3,514 1,118 31.8
Trent 2 0 0
Waterloo 1,109 351 31.7
Western 1,061 204 '19.2
Windsor 270 47 17.4
York 349 75 21.5
Total 10,113 2,911 28.8

TABLE 11




.

Table 11 documents the percentage of the 1968-69 full-time
graduate enrolment from programmes with a research demand
factor of one or less. The overall percentage is présented along
with the percentages for each university. These percentages
are then applied to the projected (1975-76) graduate enrolment
(Table 12). In the 1968-69 session wmany of the graduate
schools were in their infancy so it would be improper to apply
percentages existing in 1968-69 to 1975-76. If the graduate
enrolment in 1968-69 was less than 100 the overall average for
1968-69 was employed instead of the 1968-69 percentage for that
particular university.

Number of FTE staff in 1975-76 are estimated by applying
1968-69 staff-student ratios (listed in Table 13) to the
1975-76 projected enrolment levels: These projected staff levels
are distributed into the two research demand factor categories
(defined as greater than one and less *than or equal to one)
on the basis of the 1968-69 distribution of graduate enrolment
(Table 11). The results are shown in Table 13.

This completes the derivation of the data elements required
for the application of the space factors introduced previously.
The calculations are summarized in Tables 14, 15 and 1l6. It
should be noted that the factors for stack space 'in Table 16
are applied to the projected 1975-76 actual holdings and not
to the-planned capacity of the library. The planned capacity

represents a minimum limit on the numbex of volumes for which
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TABLE 12

DETERMINATION OF 1975-76 GRADUATE ENROLMENT
WITH RESEARCH DEMAND FACTOR LESS THAN OR EQUAL TO ONE

Percentage FTE Graduate
with Research Enrolment
Demand Factor FTE with Research
University Less Than or Graduate Demand Factor
Equal to One Enrolment L,ess Than or
(1968-69) (1975-76) Equal to Gne
Brock 28.8% 150 43
Carleton l6.7 1,455 243
Guelph 11.4 1,300 148
Lakehead 28.8% 133 38
Laurentian 28.8% 150 43
McMaster 20.6 2,300 474
Ottawa 57.0 - 3,083 1,757
Queen's 25.3 1,800 455
i
Toronto 31.8 5,310 1.689
Trent 28.8% 60 17 |
' Waterloo 31.7 1,597 506
Western 19.2 2,100 403
|
) Windsor 17.4 700 122
o York 21.5 1,800 287
ERIC ~ i
. )

*Overall Average re

p

laced university average
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TOTAL LIBRARY SPACE REQUIRED (1975-76)

(Method: University of Illinois)

Total

University Volumes Stack Reader Service Space
(1975-76) Space Space Space Required
I 2 3 4 Col. 2+3+4

.Brock 315,000 29,700 39,545 9,886 79,131
Carleton 1,306,00C 101,920 114,473 28,618 45,011
Guelph 700,000 59,506 86,176 21,544 167,220
Lakehead . 375,000 34,500 .36,722 9,181 80,403
Laurentian 365,000 33,700 41,843 10,461 86,004
McMaster 1,000,000} ~80,500 108,190 27,048 | 215,738
Ottawa 1,059,000} 84,630 '122,877. 30,719' 233,226
Queen's 1,150,000 91,000 85;865 21,466 198,331
Toronto 4,300,000} 311,500 286,144 71,536 669,180
Trent 294,000 27,960 26,425 6,606 60,991
Waterlool 826,000 68,320° 114,314 28,579 211,213
Western 1,246,000 97,720 107,848 26,962 232,530
Windsor 838,000 69,160 92,433 23,108 184,701
York 1,500,000 } 115,500 158,868 39,717 314,085

TABLE 16
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space should be provided by 1975-76. The sp;ce factors- for
the University of Illinois however have a built-in provision
of 25% slack space; "the space required is usually planned so
that each shelf is filled to about 75% of capacity".lg/
Therefore, the application of the space factors to the planned
capacity would involve a double counting. This figure for
total required library space can then be compared to the total
available library space in 1975-76 to determine the excess or
surplus at each university. However, this comparison will be

deferred until the application of all the systems is completed.

3.1.2. 1Indiana University

The library space standards for Indiana University are

outlined in the following statements.il/

1. Study Hall .10 Asq/student 25 SF/station, 40%
of FTE student body using
facility at any one time

2. Library Service 32% of Study Hall space
3. Stack .1 SF/volume (10 volumes/SF)

These factors are applied to the 1975-76¢ Projected data and
presented in Table 17. As with the application of the
Universiéy of Illinois factors, the factor for stack space 1is

applied to projected 1976 volume holdings and not to planned

10/ Ibid, p. 64

11/ "Factors to be Employed in Space Planning and .Analysis",
Indiana University, April, 1967.
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capacity. Comparison of total required space to available
library space in 1975-76 is once again deferred until the

introduction of all systems.

3.1.3. tTaylor, Lieberfeld and Heldman (TLH)

TLH have been engaged as consultants to the Joint Capital
Studies Committee so it is useful to consider their criteria
with respect to library planning. These are contained in an
interim summary report to the Department of Education of the
Province of Quebec.ig/ The TLH recommendations are summarized
as follows:

... (it is).generally agreed that an efficient arrangement
of library stacks can accommodate, as-a working capacity,
14-15 books per square foot of floér sbace. On this basis
the shelves will not be filled completely butxwill permit
25-33% of open space for collection growth.

.o+ {1t is) extremely rare to find documentation of a need

for more than one seat for every five students, so that

thismte is suggested for rough planning purposes. There
is general agreement that 25 square feet per reader

station is an appropriate allocation.

12/ "Report to the Department of Education, the Province of Quebec -
Quebec Universities Facilities Study, Vol. 1: Interim

Summary Report", Taylor, Lieberfeld & Heldman (Canada).Ltd.,
December 1967.

-
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Thus, the seating factors reduce to 5.0 square feet per
Student, or one-half the Indiana University factor. Since no
indication is given in the TLI! documentation for library
service space the Indiana factor of 32% is employed. The

results are tabulated in Table 18.

3.1.4. A Suggested Ontario System

Library space may be considered to be composed of three
major categories: (1) service and library staff area,.
(2) feader area and (3) stack area. Statistics on planned library
staff and reader seats per 100 students for 1976 for each
university library are contained in Table 19. A study was made
of the library staff related to students in 1968-69 at several

usiversities across Canada. The results are presented in

.Table 20. For the Canada-wide study the sample showed an

arithmetic mean of 2.02 library staff per 100 students with a
standard deviation of 0.59. 14/
The mean and standard deviation were.also calculated for
the sample of provincially—aésisted universities .in Ontario
which are included in this study. The mean for this grouping

was 2.42 library staff per 100 students and the standard

deviation was .38.

14/ The standard deviation .is a measure of the dispersion of
the individual items from their average . In a normal

distribution approximately 68% of the observations will lie
within the range bounded by the mean + one standard deviation,

and 95% within + 2 standar deviations.
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LIBRARY STAFF AND READER SEAT REQUIREMENTS
PER 100 STUDENTS FOR 1976

bniversity Prgggcted . Reader
Enrolment Library Staff£/100 Reader Seats/100
(1975-76) Staff Students Seats Students
Brock 4,850 70 1.44 750 15.5
Carleton 14,443 - 221 1.53 2,963 20;6
Guelph 10,800 169 1.56 N.A. -
Lakehead 4,630 | 93 2.01 1,012 21.9
Lauvurentian 5,250 100 1.90 1,250 23.8
McMaster 13,300 360 2.26 2,898 21.8
Ottawa 135,257 210 1.58 3,430 25.9
Queen's 10,400 . 350 3.37 . 3,800 36.5
Toronto 33,856 915 2.70 9,064 26,8
Trent 3,260 67 2.06 1,071 32.9
Waterloo 13,921 286 2.05 3,250 23.3
Western 13,300 %96 5.23 5,158 38.8
Windsor 11,700 250 2.14 2,216 18.9
York 15,800 N.A. - 6,595 33.3

TABLE 19
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LIBRARY STAFF PER 100 STUDENTS

(1963—69)
ATLANTIC PROVINCES
Acadia . 0.74
Dalhousie "3.03
Memorial 1.01
* Moncton ‘2.38

New Brunswick -
Prince of Wales -
St. Francis Xavier 2.00

CENTRAL PROVINCES

*Brock . 3.45
*Carleton- 2.70
*Lakehead 1.89
*Laurentian 3.03
Laval 2.50
Montreal 1.75 TOTAL SET:
*Ottawa 1.59
*Queens 2.70 Mean - 2.023
R. M. C. 1.72
Sir George Williams 1l.11 Standard Deviation - 0.589
*Toronto 2.33 -
*Trent 3.33
Victoria . -
*Waterloo 1.61 . —
Waterloo Lutheran 1.01 SAMPLE SET: (Ontario -*)
*Hestern 2.33
*Windsor 1.92 Mean - 2.421
*York 2.17 Standard Deviation - 0.383
+
WESTERN PROVINCES
Alberta 2.13
British Columbia 1.69
Calgary 2.04
Lethbridge 3.13
Manitoba .1.27
Regina 1.79
Saskatoon 1.05-
Selkirk 0.60
Simon Fraser 2.22
Victoria 2.50
Winnipeg -

DATA SOURCE: Canadian Association of College University Libraries
Annual Report, 1968.

TABLE 20 ' ;
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One reason for the larger average in Ontario is the
inclusion of the emerging universities. For Ontario the
sample of only the emerged universities shows an average of
2.17 compared to 2.92 for the sample of emerging universities.
Thus, with growth comes economy of scale.

It would be inappropriate to apply emerging university
statistics to operations in 1975-76. By that time the enrolment
levels of these universities should have reached levels where
economies of scale are realized. In view of this, maximum
leveis were based only on data from the emerged universities.

These limits were determined in the following manner.
Limits on the ratios of library staff per 100 students were set
at fixed distances above and below the mean, dependent on the
percentage of universities to be included in 1968-69. This
distance may be selected to include any percentage (X ) of
the present libraries in the sample. The normal distribution
is avoided here since there is no reason why the set of

ratios should be normally distributed. An & value may then

-be selected from Table 21 to establish a value for f3 , the

distance above and below the mean. The range determined by
the mean minus FB and the mean plus 3 contains &K % of the
sampled university libraries.

At the 80% level, the upper boundé becomes 2.70 for béth
the samples of Canadian university libraries (actually 2.69)

and the sample of Ontario libraries, excluding the emerging




ﬁ VALUES

‘ Sample CK Values

Sample ) Size Mean 50 60| 70 80 90
Ontario 12 2.42 .50 .53 .61 .83 .91
Canada 32 2.02 .43 .68 .91 [1.01 [1.28
Canada (Less
Emerging Univer-

sities) 27 1.85 .48 .58 .74 .84 .85
Ontario (Less
Emerging Univer-

sities) 8 2.17 .16 .53 .53 .53 .56

e.g. the Ontario mean (2.42) + .83 contains 80% of the sample
of Ontario university libraries (including the emerging
universities).

TABLE 21

universities in both cases. Since any planned operating level
"below a specified limit is acceptable within the philosophy
of this report only the upper bound is meaningful. Table 22
shows the results of applying the derived bounda;y to the
projected 1975—76 enrolment.. Any planned university library
staff level above the upper bound (2.70) is reduced to at
least this level, with the exceptions noted later, while
planned levels below the:boundary were left at tbgir stated
values.

The next step is to provide a space module to accommodate
the projected staff requirements. From a study of space

planning factors at several universities an average of 150

square feet per staff member was selected as'an adequate provision




TOTAL LIBRARY STAFF REQUIREMENTS (1975-76)

Projected FTE Projected (3)
) . .Staff per (1) Enrolment Library Staff

University 100 Students (1975-76) (1L975-76)

!

: quck 1.44 4,850 70

' Carleton 1.53 14,443 221
Guelph 1.56 10,800 169
Lakehead 2.01 4,630 93

} Laurentian 1.90 5,250 100
McMaster 2.26. 13,300 300
Ottawa 1.58 13,257 210
Queen's 3.00 (2] 10,400 312
Toronto 2.70 33,856 915
Trent 2,06 3,260 67
Waterloo 2.05 13,921 286
Western 3.00 ). 13,300 399
Windsor 2.14 11,700 250
York 2.70 19,800 535

(1) ‘Upper bound set a2t 2.70 per 100 FTE students.

(2) These values were raised to 3.00 or the planned limit in
recognition of the degree of decentralization at these
universities and therefore the need for additional staff
at the branch libraries. .

' The Camp-Meidell adjustment for non-normal distributions
yields an upper limit of 2.96 at the 80% limit. The general
statement of the Camp-Meidell adjustment is "that at least
.100 ”2lggk2 percent of the observations will be included
within the limits of X + ko*".

(3) Exrrors are due to rounding

[]{U:‘ TABLE 22.
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for office and service space. This is equivalent to an avexage

of 120 Squaré feet for $§0% of the staff and 200 square feet
for the remaining 40% or 120 squaie feet for 75% of ﬁhe staff
and 240 for the remaining 25%. As an examplé, standards for
the University of California range from 75 square feet for
clerical staff in the typing pool to 300 square feet for each
work station in the receiving and mail section.

The provision of 150 square feet may appear high in
comparison to the usual office standard of 120 square
feet but it must be kept in mind that library operations
contain many public service points in addition to the space
required for binding, cataloguing and reference materials. The
derivation of required space using this average of 150 square
feet is outlined in Table 23. |

In the determination of reader space the needs of three
users must be considered; faculty, graduate students and
undergraduate students. The most frequent method of
determining reader space is to calculate seats per 100
users and space per seat. From an analysis of the planning
criteria at Ontario universities and several jurisdictions in
the United States the following space factors were selected as

representative of the standards applied:

Undergraduates

- 25 seats per 100 FTE students and 25 square feet per

seat, or 6.25 square feet per FTE undergraduate student.




Graduate
- 30 seats per 100 FTE students and 40 square feet per

seat, or 12.00 sguare feet per FTE graduate sﬁudent

Faculty

- 10 seats per 100 FTE faculty and 75 square feet per

seat, or 7.50 square fcet per FTE fa&hlty

LIBRARY STAFF SPACE REQUIREMENTS (1975-76)

Projected Library

University ) Staff Staff Space
Breck 795 ' 10,500
Carleton . | 221 33,150
Guelph 169 ' 25,350
Liakehead 93 13,950
Laurentian 100 15,600
McMaster 300 45,000
Ottawa 210 31,500
Queen's | 312 46,800
Toronto 915 137,250
Trent 67 ' 10,050
Waterloo ' * 286 42,900
'Western 399 59,850
Windsor 250 ) 37,500
York _ ! 535 : 80,250

TABLE 53
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The results of the appiication oﬁ these factors to’
projected enrolment and staff are contained in Table 24.

The final.area for analysis is the stack area.
Normally, 15 volumes per square foot is the maximum storage
that can be achieved in the stacks. This would provide no
allowance for slack area. Since we are interested in the
determination of the space required to accommodate the
planned capacity and not the 1976 volume holdings, this is the
appropriate space factor. As was pointed out previoﬁsly the
use of other standards, such as 10 volumes per sqguare foot,
would involve double counting since this value has a built-in
provision for slack space. The results of the application of
this factor are presente@ in Table 25 below.

[N

REQUIRED STACK SPACE (1975-76)

University P oTames, - |TEteaithace &
Brock 492,000 : 32,800
Carleton 2,092,000 . ‘139,500
Guelph 1,010,000 67,300
Lakehead 555,000 . 37,000
Laurentian ' 585,000 39,000
McMaster 1,260,000 84,000
Ottawa -1,785,000 . 119,000
Queen's 1,531,000 102,000
Toronto 5,569,000 371,300
Trent 459,000 30,600
Waterloo 1,323,000 88,200
Western 1,704,000 113,600
Windsor 1,177,000 _ 78,500
York 2,000,000 133,300

] TABLE 25. . __
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The determinations of total library space required are

.contained in Table 26.

This cohciudes the application of'planning factors from
selected systems for the estimation of total library space
required by the 1975-76 session. 'The next step 1s to compare
this required space to the space available by 1975-76 under
current building programmes. Cost estimates applied to the
estimates of shortage will theﬁ provide a range of values for the
capital commitments that will be required to meet library

facilities' needs for 1975-76.
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3.2 Development of a Cost Base and an Estimation -
of Required Capital

Appendix B contains the comparisons of the library space
requirements generated by the four planning systems to the
space which will be available in 1975-76. The results range
from a requirement of 195,889 square feet with the Taylor,
Liegerfeld and Heldman standards to 1,289,136 using the
Indiana University planning criteria. The results are summarized

in Table 27 below.

System ’ Additional Space
Required
Taylor, Lieberfeld & Heldman 195,889
Illinois University 615,799
Ontario System 852,972
Indiana Unidersity 1,289,136
Table 27

The standards employed by the TLH and Indiana systems
bring the two extreme measures above into’question. The
factor of 14 volumes per sqguare foo£ used in the TLH system
for stack space is most conservative. Many references indicate
that a factor greater than 10 per square foot is ‘unrealistic.
...the number of 150 volumes per section (100 sections
per. 1,000 square feet ; 15 volumes per square foot) is too

often proposed by architects and librarians. While it is a

¥
3
v

-
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possible figure, ‘it should be realized that it approaches

full capacity and should be used only in cases where

additional space is immediately available when capacity is
reached. The time to consider -what comes next will have
passed.éi/

The TLH factor for reader space must also be questioned.
T@enty—five square feet per seat and one seat for every five
students is acceptable for undergraduate studengs but less than
ideal in serving the needs of graduates and facugz;.

Statistics for Indiana University represent the other end
of the spectrum. The space factors for study and stack space "
are éoo generous when applied equally across the university
community. A standard oi reader seats for 40% of the student
population is a factor more appropriate to a graduate school.
Discarding these two extremes, the estimate of additional library
space required by 1975-76 lies in the range of 600,000 to 850,000
net assignable square feet. The totals for the proposed Ontario
system and the Illinois system would be closer if the Illinois space
factors for graduate reading space had been applied to headcount
enrolment; as the system suggests, rather than to full-time
equivalent as .was made necessary by the available data.

Construction costs are not normally quoted in terms of net
assignabie square feet but rather gross square feet. There is often

. considerable confusion and misinterpretation surrounding .these two
terms and "net area". The following definitions are those

followed in this report and should help to clarify terminology.lé/

15/ "Planning Academic and Research Library Buildings", Keyes D.
Metcalf, McGraw-Hill Book Company, 1965, p. 396. '

Q 16/ "University Space Planning", Harlan D. Bareither and Jerry L.
ERIC Schillinger, University of Illinois Press, 1968, pp. 6-8.




1. Gross Area
- the sum of the floor areas included within the outside
faces of exterior walls for all stories, or areas, which

have: floor surfaces.

] 2. Net Assignable Area

- the sum of all areas on ali floors of a building assigned
to, or available for assignment’to, an occupant, including
every type of space functionally usable by an occupant
(excepting those spaces eisewhere separately defined -

.see 3, 4, and 5 below).

3. Custodial Area

- sum of all areas o all floors of a building used for

building protection, care, maintenance and operation.

4. Circulation Area

- the portion of the gross area - whether or not closed
by partitions - which is required for physical access

to some subdivision of space.

5. Mechanical Area

-~

- the portion of the gross area designed to house mechanical

equipment, utility services and non-private toilet facilities.

Net assignable area usually comprises approximately 60%
of the gross area. The net area, whigh includes net assignable,

custodial, circulation and mechanical Space comprises about 80-85% of

gross space. The ratio of total net assignable area to gross
is approximately .57 at the University of Toronte and .60 at

the University of Western Ontario. Using the conversion factor




of 60% the range of required library space converts to a
range of 1,000,000 to 1,400,000 gross square feet.

A study was made of library construction from 1963-68
to estimate a dollar cost for:the congtruction of university
] libraries in Ontario. Costs per gross square foot, which
; had been stated in 1949 dollars wére converted to 1968 dollars
and an average calculated. (Table 28 - $33.28 per gross ’
squaxre foot).

Thus, approximately $40 million.will .be. required -

-y

by 1975-76 to provide library space for projected 1975-76

enrolment levels. How soon these funds will be needed 1is the

topic of the next section.
3.3 Analysis of Required Library Space (1968-69)
It is useful to consider the anticipated shortage of

library space as an inventory problem. The product being
demanded in this case is total library space composed of
reader, stack and service area. Inventory analysis may be
best presented by considering a simple problem.

If a product, such as paperback books, is being produced at
a rate of 50 units per day then the cumulative production or
market supply could be répresented graphically as a straight
line (line S-S in Figure 5). Thus, in this example, 150

units would have been produced by the end of the third day.
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PRODUCTION CURVE (market supply)

300 ¢

200

100 p

Total Production (units)

Time (days)

Figure 5,

Assume that the demand for paperbacks follows the pattern

outlined in the following chart.

Day Demand (units)
1 0
2 - : 0
3 100
4 . 100

5 100

4
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. This demand can also be represented cumulatively on

this graph as line (D-D) (Figure 6).

CUMULATIVE SUPPLY and DEMAND CURVES

Shortage
300 | D
o 1 S
} 200 [
19}
pa)
Cal
o
fon}
100 ¢
] )
"D
—— [
1 2 3 4 5

Time (days)

Figure 6.

Figure 6 shows thaf supply will equal demand on the
fourth day and there will be a shortagé or unsatisfied demand
of fifty paperbacks on the fifth day.

. An analogy can be drawn between this example and the

e library space in the university. Supply is‘ represented by the




number of square feet of library space available to a

university plus subsequent additions to be made in the
forthcoming ye;rs. Demand is represented by the reqﬁirements
for space in the major areas of the library; reader seats,
stack space and general service space. ‘The demand for library
space in 1976 has already been determiﬁed in the previous
section. Comparable measures of demand for 1968 were
determined by applying the suggested Ontario system to the
1968-69 operating statistics.

The results of the calculations are presented in
Tables 28, 29 and 30. 'The numbe£ of library staff were
calculated usinyg the ratios justified for 1975-76. Space
standaxds for stack area-were selected from the University of
Illinois system since the factors are applied to actual volumes.
These factors allow slack area for growth. It is assumed that
demand in the intervening years can be considered as a linear
function between the two known points.

The supply of library space Qill generally not be continuous
since new space is generated in block fashion as a building is
completed and occupied. Figure 7 is an example of how a
graph of supply and gemand may appear for a singlg university
experiencing a shortage of library space after 1974-75. 1In
this case a building, or additional space, of 20,000 square

feet is added in the year 1969-70.
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REQUIRED STAFF AND STACK SPACE (1968-69)

University Library Staff Volumes Stack

Staff Space Space
Brock 38 5,700 111,500 11,200
Cafleton 154 23,100 425,509 38,540
Guelph 130 19,500 300,00q 28,500
Lakehead 33 4,950 85,000 8,500
Laurentian 44 6,600 125,000 12,500
McMaster 150 22,500 576,000 50,600
Ottawa 113, 16,950 305,000 28,900
Queen's 175 26,250 600,000 52,500
Toront? 757 113,550 2,244,498 172,000
Trent 40 6,000 102,000 10,200
Water109 118 17,700 280,000 26,700
Western 300 45,000 601,207 53,300
Windsorx 100 15,000 370,000 34,100
York 157 23,550 770,068 64,400

TABLE 29

T B
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EXAMPLE of LIBRARY SPACE as aun INVENTORY PROBLEM

}

160

140 T e

120 —_— / , .
///,/’ Required Space —— —

/ Available Space ———
100 ;

1 )] _h I3 1 Py g

Total Library Space (x 1,000)

I
I v
68-69 69-70 74-75 75-76
Year
Figure 7.

Demand, as well as supply, could best be represented as
a step function since increments to enrolment occur yearly and
not gradually throughout the year. However, since yearly data
are not available to calculate each point on. the _graph the
demand curve is assumed to be linear between 1968-69 and 1975-76.
Corresponding graphs for all provincially-assisted
universities are presented in Appendix C. In some cases the

supply of library space is represented linearly instead of'by

the step function to reflect the gradual acquisition of space

e ¢
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over time. Therefore consideration of library space as an
inventory prcoblem indicates that each university library
will experience a shortage in the year(s) shown in Table 31.
Shortages showing between sessions are arbitrarily assumed to
6ccur in the earlier session. |

"Year of shortage" could be employed as an indicator of
need; the university experiencing a shortage in an earlier
year tban another could be considered to be in greater need.
This might be a questionable comparison however, since it
implies that a universi%y experiencing a shortage from
1968-69 to 1972-73, when it acquires a new building, is in
greater need than a university facing a shortage from
1969-70 to 1975-76 with no additional building pianned.
Also, a shortage of 10,000 square feet of library space at
a university with 5,000 students may not be as critical as the
same shortage at a university of 2,000 students though both
may face the shortage over the same period of time. What must

be emphasized is the total years of shortage for the system.
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University " Years of Shortage Total Years of Shortage
Brock 1970-71 to 1971-72
. 1972-73‘to 1975-76 5
Carleton 1968-69 to 1975-76 8
Guelph _— 0
Lakehead 1968-69 to 1973-74
1974-75 to 1975-76 6
Laurentian | - 1969-70 to 1975-76 ' 7
McMaster 1968-69 to 1975-76 8
Ottawa _ 1968-69 to 1975-76 8
Queen's . 1968-69 to 1975-76 8
Toronto : 1968-69 to 1972-73 5
1975-76 .
Trent .1968—69 to 1969-70 2
Waterloo -1968-69 to 1975-76 8
Western 1968-69 to 1970-71
1975-76 ' 3
Windsor 1968-69 o 1972-73
| 1973-74 to 1575-76 7
York 1968-69 to 1969-70¢
1971-72 to 1975-76 ’ 6

TABLE 31
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4. ANALYSIS OF PROJECTED OPERATING COSTS (1975-76)

An important question concerns whether or not universities
can finance thé projected level of library operations from
projected operating funds ie., how will the cost of acquisitions
and library staff salaries compare to the ncrmal percentage
of total operating incomes allocated to operating expenses of
libraries?

The first step in answering this gquestion is to gstimate
the operating income for each university in 1976. This is equal
to the product of the value of the basic income unit and the
number of projected income units. Since all costs estimates
are expressed in 1968 QOllars (no attempt has been made
to apply a cost escalation factor) the basic income unit value
is assumed constant at the 1968-69 level of $1450.

The projected income units for each university were
calculated from one year extrapolations of the data provided
by the Department of University Affairs in the documentation of

17/

the interim capital grant formula.=—' The projected basic

operating income for 1976 in 1968 dollars (product of the 1976

projected units and the value of the basic income unit in 1968)
does not include special grants, research funds, Federal grants
or endowments (Table 32). This additional ihcomé is especially
significant to those institutions carrying large research

programmes such as Toronto and Guelph.

17/ "Documents Describing the Development of an Interim Capital

Formula for Provincially—Agsisted Universities in Ontario",
Department of University Affairs, February, 1969.
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The library budget was estimated for 1975-76 by applying
the average library staff salary for 1968-69 (determined from
the UA-4 forms) to the projected 1976 library staff (Table 32).
'Acquisitions for 1975-76 were caiculated by applying the
percentage increases from the previous section (Table 7 )
tb the projected 1976 level of holdings. We wish to calculate
the number of volumes tc be added in 1975 to reach the

projected 1976 holdings.

Let: X = number of volumes in 1976
Y = number of volumes in 1975
i = constant percentagé increase
Then: X = ¥Y(1 + 1)
Y =X/(1 + i)

An average cost per acquisition applied to the projected
number of additions yields an estimate of the acquisition
portion of the library budget. (Table 33). An average of
$12.00 (CDN) per addition is.used. to-forecast the acquisitions
budget. In 1968 £he average price of trade-technical books
varied from $5.97 (U.S.) to $12.93 (U.S.) excluding the
categoriés of childrens' books and ficticn. For the same period
the average price of categories of periodicals rénged from

$3.04 (U.S.) to $24.26 (U.S.), childrens' periodicals excepted.lg/

18/ "The Bowker Annual", 1969.




ESTIMATED UNIVERSITY OPERATING INCOME FROM FORMULA

AND LIBRARY EXPENDITURES (1975-76)

Projected Projected
Income Formula Library Staff
University Units Income Staff Salaries
($ x 1,000) . (Avg=$4717)

Brock 5,800 8,410 70 $ 330,190
Carleton 19,790 2‘8‘,696 221 1,042,457
Guelph 22,200 32,190 163 797,173
Lakehead 4,900 7,105 93 - 438,681
Laurentian 5,875 8,519 100 471,700
McMaster 26,200 37,990 300 1,415,100
Ottawa 25,18? 36;523 210 990,570
Queen's 21,400 31,030 312 1,471,704
Toroﬁto 68,28% 99,016 915 4,316,055
Trent 4,100 5,945 67 316,039
Waterloo 26,100 37,545 286 1,349,062
Western 24,000 34,800 399 1,882,083
Windsor 17,100 24,795 250 1,179,250
York 29,100 42,195 535 2,523,595

TABLE 32
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Selection Of the average of $12.00 is a subjective judgement
based on the above price information tempered by the
knowledge that a portion of the acquisitions is derived from
gifts to the library.

The total library budget is equal to the sﬁm of the staff

budget, acquisitions budget and a provision for miscellaneous

expenditures, set at 8.4% of the total library budget (provinciai

average for)l968—69)£2/ ( Table 33 ).
Library budgets in Ontario have historically represented
about 7% of a university's general income. Projected-library

budgets as a percentage of formula income derived from the

parameters of the operating grants formula are presented in

Table 34 for each university.

PROJECTED LIBRARY BUDGETS AS A
RPERCENTAGE OF FORMULA INCOME

Projected Formula Library Budget Budget as a
University Income ($ x 1,000) ($ x 1,000) Percentage
' (1975-76) of Income
Brock 8,410 924 11.0
Carlefon 28,696 ‘3,680 12.8
Guelph \ 32,190 1,918 6.0
Lakehead - 7,105 ) 1,082 15.2
Laurentian 8,519 1,196 14.0
McMaster 37,990 2,541 6.7
Ottawa 36,523 -3,295 11.0
Queen's 31,030 2,943 9.5
Toronto 99,016 9,545 . 9.6
Trent 5,945 882 14.8
Waterloo 37,845 3,006 7.9
Western 34,800 3,679 10.6
‘Windsor 24,795 ) 2,493 10.1
York . 42,195 ‘ 4,480 ' 10.6

TABLE 34 .

19/ Data Source: Canadian Association of College and University
- - Libraries: Annual Salarv & Bunddet Curvev.:. 1:0.68::




-

_able to achieve the operating levels set out in this report.

Ty

_75...

If the libraries continue to be allocated about 7% of

the miversity general income then many of them will be

The levels will definitely be achievable if the universities
alter current budgetary policies and follow the recommendation
of CACUL to the Bladen Commission that university libraries

should receive a minimum of 10% of the total operating income

of the university.
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APPENDIX B




ADDITIONAL LIBRARY SPACE REQUIRED (1975-76)

(Method: University of Illinois)
Shortage or
Required Available (Excess) of
University Space Space Space
Brock 79,131 57,706 21,425
Carleton 245,011 123,1.65 121,846
Guelph 167,220 212,610 (45,390)
Lakehead 80,403 76,600 3,803
!
Laurentian 86,004 47,250 38,754
McMaster 215,738 146,352 69,386
Ottawa 238,226 68,157 170,069
Queen's 198,331 169,769 28,562
Toronto 669,180 723,296 (54,116)
Trent 60,991 70,818 ( 9,827)
Waterloo 211,213 131,745 79,468
Western 232,530 275,130 (42,600)
Windsor 184 701 171,200 13,501
York 314,085 245,100 " & 68 985
Totald/ 615,799




ADDITIONAL LIBRARY SPACE REQUIRED (1975-76)

(Method: Indiana University)
Shortagé or

University Required Available (Excess) of

Space Space Space
Brock 95,520 57,706 37,814
Carleton 321,248 123,165 198,083
Guelph 212,560 212,610 ( 50)
Lakehead 98,616 76,600 22,016
Laurentian 105,800 47,250 58,550
‘McMaster 275,560 146,352 129,208
Ottawa 280,892 68,157 212,735
Queen's 252,280 169,769 82,511
Toronto 876,899 723,296 153,603
Trent 72,432 70,818 1,614
Waterloo 266,357 131,745 134,612
Western 300,220 275,130 25,090
Windsor 238,240 171,200 67,040
Yor# ‘411,366 245,1Q0 166,260
Total () .1,289,136

~ . (1) Arithmetic sum of shortages
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ADDITIONAL LIBRARY SPACE REQUIRED (1975-76)

(Method: Taylor, Lieberizld, Heldman)

Shortage or

Required Available (Excess) of
University Space Space Space
Brock 54,510 57,706 ( 3,196)
Carleton 188(610 123,165 65,445
Guelph 121,280 212,610 ( 91,330)
Lakehead 57,344 76,600 ( 19,é56)
Laurentian 60,721 47,250 3,471
McMaster 159,209 146,352 12,857
Ottawa 163,139 . 68,157 94,982
Queen's 150,; 3 169,769 { 18,986)
Toronto 530,593 723,206 (192,703)

Trent 42,516 ‘70,818V ( 28,302) |

| waterloo 150,879 131,745 19,134
Western 176,780 275,130 ( 98,350)
Windsor 137,077 171,200 ( 34,123)
York 237,323 245,100 ( 7,777)
Total(%) ! 195,889

(1) Arithmetic sum of the shortages
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ADDITIONAL LIBRARY SPACE REQUIRED (1975-76)

(Method: Ontario System)

Reguired Available Shortage or
University Space Space (Excess) of Space
Brock f7,782 57,706 20,076
Carleton 277,772 . 123,165 £54,607
Guelph 174,608 212,610 (38,002)
Lakehead 82,640 76,600 6,040
Laurentian 90,167 47,250 42,917
McMaster 232,045 146,352 _J 85,693
Ottawa 258,913 68,157 190,756
Queen's 222,682 169,769 i 59,913
Toronto 772,202 725,296 48,906
Trent 63,515 70,818 { 7,303)
Waterloo) 234,025 131,745 - 102,280
Western 276,826 275,130 l,§96
Windsor 198,704 171,200 27,504
York 357,684 245,100 112,584
Total (1) 852,972

(1) Arithmetic sum--of the: .shorxrtages:
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